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STEFAN WENZEL
THE MAGDALENIAN DWELLING OF ORP EAST (BELGIUM) 
AND ITS SPATIAL ORGANIZATION
Dwellings of hunters and gatherers are valuable sources of information about the social organization of
these people because both anthropological observations (Ränk 1951; Faegre 1979; Grøn / Kutsnetsow /
Klokkernes 2003, 16) and archaeological data (Stapert 1989, 50; Grøn 1995, 53; McFadyen Clark 1996)
show that the limited interior was frequently divided according to strict rules. A good illustration of this
behaviour comes from lodges of the Chippewa occupied by more than one family, where »invisible bound-
aries divided the interior and rules governed everyone´s movements in order to ensure order and relative
privacy« (Nabokov / Easton 1989, 64). Activity areas can usually be reconstructed, which may provide evi-
dence about the composition of the respective local groups. It is of interest to know whether dwellings
were present, since the available space provided the framework for the activities of the inhabitants. In the
case of Orp East, a dwelling was reconstructed by P. M. Vermeersch et al. (1984; 1987), but shortly after-
wards the validity of the reconstruction was questioned by D. Stapert (1989). This paper intends to evalu-
ate the arguments for the former presence of a dwelling at Orp East with the help of GIS software, and to
examine the spatial structure of this concentration of finds.
Topographical situation and excavation
The Magdalenian site of Orp (commune of Orp-Jauche; Brabant) is situated 35km south-east of Leuven
(Louvain) on a loess covered plateau, north of the Ruisseau de Jauche (fig. 1). The site was excavated in
1979 by the Laboratory for Prehistory of the Catholic University of Leuven in collaboration with the »Service
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Fig. 1 Orp. Topographical situa-
tion of the site. – (Vermeersch et
al. 1987, fig. 2).
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Fig. 2 Orp East. Horizontal distribution of all individually recorded finds. – 1 artefacts; – 2 sandstone slabs; – 3 pieces of quartzite.
Fig. 3 Orp East. Density map of all flint artefacts recorded in three dimensions, displayed using ArcGIS® 9 and Nearest Neighbour for
discrete data (search radius 25cm; classified by natural breaks; 20 classes). The maximun number of flint artefacts recorded three-dimen-
sionally is located in quarter square metre 20E-3N b (n=585), quarter square metres with less than ten individually recorded artefacts are
not shaded or only marginally shaded, cf. fig. 12 a.
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National des Fouilles« and the municipal administration of Orp-Jauche. Two find concentrations were dis-
covered less than 4m apart (fig. 2), of which only Orp East will be discussed here. The results of the exca-
vation have been published in detail by P. M. Vermeersch et al. (1984, 1987).
While some artefacts occurred in the plough horizon, the vast majority of the archaeological material from
both concentrations was situated in the B2 horizon of the soil. Both concentrations were affected by
gelifraction, but refitting of frost-cracked artefacts by the excavators indicated, especially in Orp East, that
dispersal of material had taken place only over short distances. Vertical projection onto a south-north pro-
file shows a distribution of finds within an even layer, indicative of undisturbed stratification (Vermeersch
et al. 1987, fig. 4). The distinct distribution pattern of certain tools within the find concentration also rules
out large scale disturbance.
The chronological position of Orp East
In both of the concentrations at the Orp site, blades were struck from large, carefully prepared blade cores.
They often have striking platforms »en éperon« and there exist many well-produced bladelets from spe-
cialised cores. The inventory of tools is characterised by a large number of burins (including many Lacan
burins), numerous blade end scrapers and a few truncations, becs / borers and backed bladelets
(Vermeersch et al. 1987, 44). The similarity of the artefact inventory of the Orp sites to that of U5 unit at
Étiolles has been noted and a possible contemporaneity has been proposed (Vermeersch / Maes 1996). Two
TL-dates on heated flint from Orp West (13.3±1.1ka) and Orp East (12.2±0.8ka) respectively, and the 14C
dates obtained for archaeological level N20 of Étiolles (with find concentrations U5 and P15) (Rodriguez /
Roblin-Jouve 2004, 29) do not contradict this assumption.
Fig. 4 Orp East. Density map of the three dimensionally recorded artefacts shown in fig. 3. To facilitate the comparison the represented
artefacts are plotted separately.
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Central U-shaped concentration of finds with hearths, depressions and pits
The most prominent feature of Orp East is the very dense, U-shaped concentration of finds at its centre
(figs 2-4). This central part contains not only a vast accumulation of flint debitage, but also many sand-
stone slabs, most of which are burnt, and some thermally altered flint artefacts. P. M. Vermeersch et al.
(1984) distinguished two accumulations of burnt material, one within each wing of the central area. These
accumulations of burnt finds were interpreted as two separate hearths (fig. 5). The dense, central part of
the find concentration displays two narrow zones, which are almost devoid of artefacts, and these were
interpreted as indicating the wall of a tent. The main part of the dwelling was thought to be in the area
with a thin distribution of artefacts, located to the east of the more north-easterly of the two hearths –
hearth B. This interpretation was in accordance with the model of A. Leroi-Gourhan (Leroi-Gourhan /
Brézillon 1972, fig. 174; Leroi-Gourhan, 1984) but was questioned by D. Stapert (1989, 13), who tested it
with his »Ring and Sector method«. He choose the south-western hearth – hearth A – as the centre for
measuring the ring distribution of Orp East, because of the presence of a small concentration of backed
bladelets which in the context of hafting and retooling are routinely related to hearths. However, it was
never suggested that hearth A was situated in a tent. In fact, neither of the two hearths can be identified
as a central hearth within the settlement structure – an important prerequisite of Stapert’s method. The well
preserved hearth (locus 46) of the evident dwelling of Le Closeau (Bodu 2000), which belongs to an early
phase of the Final Palaeolithic (Azilian »bipointe« phase), inspired a reappraisal of the hearths of Orp East.
At Le Closeau, locus 46 is located within an extended working zone, which is nothing more than a mass
Fig. 5 Orp East. Position of the hearths localised by P. M. Vermeersch et al. 1984, fig. 6, modified, on the basis of burnt finds (sand-
stone slabs: black; flint: open symbol). The hatched area shows the zone with the highest find density with reconstructed sections of the
tent wall (hatched lines), based on the thin distribution of finds. The denomination of the fire places »A and B« follows Stapert 1989,
fig. 13-14.
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Fig. 6 Orp East. Horizontal distribution of all three dimensionally recorded tools: – 1 scrapers; – 2 burins; – 3 becs / borer; – 4 backed
bladelets; – 5 notched pieces; – 6 composite tools; – 7 truncated pieces; – 8 laterally retouched pieces; – 9 cores; – 10 hammer stones.
Underlain is the plot of the smallest indicated find density class of fig. 3. The position of these artefacts was taken from Vermeersch et
al. 1987, fig. 34, except for burins and cores.
Fig. 7 Orp East. Horizontal distribution of all pieces of burnt flint recorded three dimensionally. Underlain is the plot of the smallest
indicated find density class of fig. 3. Position of the thermally altered flint after Vermeersch et al. 1987, fig. 31.
of artefacts and bones mixed with burnt material from the hearth. The actual hearth at the centre of this
concentration of waste contains only a few finds (Bignon 1998, fig. 3). The central area of Orp East appar-
ently represents a similar structure and the relatively thin distribution of finds in the middle may be regard-
ed as the place of the hearth. The thin distribution of finds is particularly visible in the distribution map of
tools and cores (fig. 6). The area of hearth B of Vermeersch and co-authors is similar, being surrounded by
pieces of burnt flint and is relatively poor in finds (fig. 7). In view of the similarity of this feature, there may
have been an additonal, smaller, hearth just about half a metre north-east of the large one (Wenzel 2005),
and there may have been a »central complex of fire places« as in Concentration IIa of Gönnersdorf
(Sensburg 2004, 71 fig. 32; 2007). The hearth located around 21E-3N seems to have been the dominant
installation. The find-rich zone in the central hearth contained so many artefacts that numerous excavation
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Fig. 8 Orp East. Horizontal distribution of finds in the western part of the central area of the find concentration (=area of features 3
and 4). Selected redrawing of the excavation plans which were combined according to their succession within the squares. The sedi-
ment was not removed in spits of a pre-defined thickness but in more or less thin strata with 99 finds per number of spit and drawing
sheet according to find density. Nevertheless it is still possible to follow the stratification of finds. – 1 flint artefacts; – 2 cores; – 3 pieces
of sandstone and quartzite; – 4 flint hammer stone. – Scale ca. 1:30.
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plans were required in order to document them in inventory units of 99 single finds for each plan. Linear
accumulations of finds became visible with increasing depth, forming the boundaries of a flat depression
of irregular quadrilateral form, measuring 1.3m in length and 1.6m in width (figs 8-9).
Four features in the form of small concentrations of finds below the main find horizon appeared close to
the two hearths. Two concentrations, located to the west of the hearth, were shallow depressions. The
other two concentrations, situated to the north and the east of the hearth, measured 20-30cm in diame-
ter with depths of at least 10cm (figs 10-11). They were not identified due to ochre-staining, but because
of their fill of artefacts. However, they are similar in size to some pits from the Magdalenian sites of
Gönnersdorf (Bosinski 1979; Terberger 1997), Andernach (Bergmann / Holzkämper 2002; Holzkämper
2006), Nebra (Mania 1999) and Monruz (Leesch / Plumettaz / Bullinger 2006, Fig. 40).
Fig. 9 Orp East. Horizontal distribution of finds in the central part of the find concentration, below the layer with the highest find den-
sity. Redrawing of the excavation plans. To the right are the number of the spits and the numbers of the drawing sheets. – 1 flint arte-
facts, – 2 cores, – 3 sandstone slabs. – Scale ca. 1:25.
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Boundaries and barriers – re-examining a possible dwelling
Outside of the central part with hearth and working zone, there is a compact concentration of finds at Orp
East. The number of individually recorded flint artefacts decreases from greater than twenty per ¼m² to
less than ten in most parts of the peripheral areas (fig. 12). Isopachs of find density reflect this situation
and follow each other at short intervals (fig. 13). On the eastern side of the concentration, where the dis-
tance between the isopachs is not so small, there is a gap between the outermost find density line and the
other isopachs, which are more equally spaced. This too seems to indicate a marked decrease in find den-
sity. Recording the number of artefacts per ¼ m² in transects displays a decrease even in the low number
of artefacts at the western boundary of the concentration. However, there is also evidence of increasing
and decreasing numbers of artefacts at the southern boundary, indicative of a former obstacle where the
artefacts accumulated. 
The compact distribution of the stone artefacts is also revealed by density plots of all artefacts recorded in
three dimensions, displayed using Nearest Neighbour for discrete data (figs 3-4). By assigning the overall
numbers of artefacts to the centre of grid cells, this method of plotting has the advantage of not blurring
structures. It therefore shows clearly the zones where artefact density increases towards the boundary in
the south-western part of the find concentration. Within these zones the artefacts are often in a straight
alignment (fig. 2).
Fig. 10 Orp East. Horizontal distribution of
finds in the lowest spit in the area of feature 1. –
1 flint artefacts, – 2 cores. – Scale 1:25.
Fig. 11 Orp East. Vertical distribution
of finds in the area of feature 1. Projec-
tion of finds recorded individually from
the quarter square metres 22E-3N c-d 
to the profile 22E-3N-23E-3N. – Scale
1:12.5.
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Tools and cores are abundant in the central part of the find concentration, but a considerable number of
these artefacts is also found at the periphery (fig. 6). Those areas rich in larger objects are separated by a
zone with a lower density of these kinds of finds. Only a few tools and cores are found outside the find
concentration. Delimitation in the sense of a barrier must have been effective. The edges of the find con-
centration are also accentuated by several refit lines which terminate there (fig. 14). 
Altogether, the find densities, the distribution of larger objects at the boundary and the lines of refits
emphasizing the boundary define a zone which was formerly clearly spatially delimited and thus sugges-
tive of a dwelling. The dwelling had a hexagonal ground plan 4.5m in length and maximally 3.8m in
breadth (fig. 15). Since a type of barrier seems to be especially evident in the southern / south-eastern part
of the find concentration an entrance may have been located close to this area (Stapert 1989, 20). So far
this theory has not been proven by refitting.
The inner organization of Orp-East
The excavators already noted the different distributions of backed bladelets, scrapers, burins and burin
spalls within the find concentration (Vermeersch et al. 1987, 50). However, several other classes of arte-
Fig. 12 Orp Ost. – a number of all individually recorded flint artefacts per ¼m2; – b weight of flint chips per 1m2 (g); – c number of
burins per 1m2; – d number of burin spalls per 1m2. – (»b« from Vermeersch et al. 1987, fig. 7; raw data for a section of the map).
150 S. Wenzel · The Magdalenian dwelling of Orp East (Belgium) and its spatial organization
Fig. 13 Orp East. Isopachs of all individually recorded artefacts mapped in equidistant groups with Surfer gridded by Kriging. All groups
with more than 100 artefacts were united and a small distance was chosen in order to evaluate the periphery of the concentration.
Fig. 14 Orp East. Horizontal distribution of refit lines: – 1 flaking sequences; – 2 broken artefacts; – 3 refits between flaking sequen-
ces /broken artefacts of finds which were not recorded individually; – 4 refits between burnt flints and sandstones. Underlain is the plot
of the smallest indicated find density class of fig. 3. – (Refits combined and slightly modified after Vermeersch et al. 1987, fig. 31 and
33).
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facts also show a differentiated horizontal distribution. The backed bladelets are mainly concentrated in
square 20E-3N, in the north-western corner of the central working zone (fig. 16 a), while the majority of
the scrapers (and also of the laterally retouched pieces) is to be found to the south-east of the small clus-
ter of backed bladelets (figs 16 e-f). Burins and burin spalls have two separate concentrations in the north-
western and south-eastern corners of the central working and waste zone (figs 16 b-d). There is a small
accumulation of burins (especially Lacan burins) and burin spalls in square 21E-1N. Becs / borers are locat-
ed in two separate groups within the eastern half of the find concentration (fig. 17 a). In contrast to other
tool types, the distribution of truncated pieces and notched pieces is more clearly related to the area around
the central hearth (figs 17 b-c).
Cores and debitage are abundant at Orp East. Flint knapping appears to have been a major activity in the
supposed tent, which was also the case in Étiolles W11 (Julien et al. 1988). The cores are not only confined
to the central working zone; there is also a considerable number of them in the northern / north-western
half of the tent (fig. 17 d). Bladelet cores are mainly distributed in the eastern / south-eastern half, and have
a distribution pattern similar to that of the scrapers, becs / borers and laterally retouched pieces. Cores are
not as well represented in peripheral areas, in contrast to several other categories of artefacts. This may
indicate that the knapping of a greater part of the flint was done only briefly before abandoning the
dwelling. 
Fig. 15 Interpretation of Orp East. – 1 idealized ground plan of the tent; – 2 reconstructed fire places; – 3 pits /depressions; – 4 slightly
deepened area; – 5 find-rich zones around the central hearth; – 6 zone of activity around the hearth; – 7 drop zone; – 8 areas from which
material was cleared away; – 9 accumulations of stones and artefacts; – 10 supposed direction of clearing activities.
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Results and outlook
At Orp East the find concentration is hexagonal in shape and measures some 4.5m in length and approx-
imately 3.8m wide. Arguments for the interpretation of this structure as a dwelling are provided by the
density of finds, the distribution of larger objects at the periphery of the find scatter and refit lines which
define a formerly spatially delimited zone. 
Fig. 16 Orp East. Horizontal distribution of tools. – a backed bladelets; – b burins; – c isopachs of all burins per 1m2 mapped in equi-
distant groups with Surfer, gridded by Kriging; – d isopachs of all burin spalls per 1m2 mapped in equidistant groups with Surfer, grid-
ded by Kriging; – e scrapers; – f laterally retouched pieces. For a-b, e-f is the mapping of the smallest indicated find density class of fig. 3
underlaid.
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The dwelling feature had a central hearth with an extended working zone situated in an intentionally deep-
ened area. This central hearth was possibly accompanied by a smaller, neighbouring hearth to the north-
east. Two shallow depressions and two pit-like features were also located within the extended working
zone. The zone of activity around the central hearth is very rich in finds and spatially confined. 
The reconstructed dwelling of Orp East is slightly smaller than many evident and latent dwellings described
for the Magdalenian and the Federmessergruppen (Jöris / Terberger 2001; De Bie / Caspar 2000; Gel -
hausen / Kegler / Wenzel 2004; Grimm 2004), but shares features with these dwellings, such as a clearly
defined area with a high density of finds around the hearth, and partitioning into activity zones defined by
the distribution of different tool types (fig. 18). These activity zones overlap and form two groups NW and
SE of the central fire place. They can be interpreted as separate places of work. The spectrum of activities
documented at each work place is similar in many features, but differs in detail so that the activity zones
can be regarded as complementary to each other. 
In this respect Orp East is the same as several other find concentrations of similar size dating from the Late
Upper Palaeolithic to the Mesolithic, where complementary working places are located opposite each other,
such as Niederbieber I (Bolus 1992, figs. 139. 141. 144; Gelhausen / Kegler / Wenzel 2005, 6), Nieder-
Fig. 17 Orp East. Horizontal distribution of tools and cores. – a becs / borers; – b truncated pieces; – c notched pieces; – d cores (1)
and bladelet cores (2). For a-d the mapping of the smallest indicated find density class of fig. 3 is underlaid.
bieber IV (Gelhausen / Kegler / Wenzel 2005, 6; Gelhausen 2007), Cepoy (Wenzel / Jagu 2010), Barbing
(Reisch 1974, 69) or next to each other, as Ulkestrup II (Grøn 1995, figs 13-14; Wenzel 2009, fig. 5),
Geldrop 3-2 (Bohmers / Wouters 1962, supplement; Wenzel 2009, fig. 104) and Hartmannsdorf 26-1
(Wenzel 1999; Wenzel 2009, fig. 124).
The activity zones of the find concentrations mentioned above testify to the emphasis placed on different
activities, where certain artefact types were not restricted to only one work place. The wide distribution of
particular tool types may be due to clearing activities, to the fact that most activities were not gender-relat-
ed (Janes 1983, 71) and because work areas may have been multi-functional (Janes 1983, 79; Binford
1984, 194). However, these find concentrations with a central hearth contain only one particularly promi-
nent accumulation of projectile points, and combinations of work areas are not repeated within one of
these concentrations. If one actually assumes that the activity »preparation of hunting weapons« was done
by men (Grøn 1995, 53) and in addition, in each case, a »complementary« work place exists where differ-
ent tasks were performed, then it seems plausible to interpret the find concentrations concerned as rem-
nants of the (perhaps repeated) stay of a nuclear family.
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Fig. 18 Orp East. Reconstruction of activity areas based on the distributions of stone artefacts and debitage of stone artefact produc-
tion.
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Abstract
The Magdalenian dwelling of Orp East (Belgium) and its spatial organization
At Orp East the find concentration has a hexagonal shape, is 4.5m in length and has a maximum width of 3.8m. Its
boundaries are marked by a clear decrease in find density or by an increase of find quantities per unit in connection
with a clear decrease of numbers of finds externally. The boundaries of the find concentration are accentuated by
numerous tools and cores which accumulated there, and by several refitting lines which terminate at the boundary.
These indications for formerly effective limits to the find concentration are interpreted as showing the presence of a
dwelling. The dwelling had a central hearth with an extended working zone, which is extremely rich in debitage, cores
and tools and is spatially strictly confined. The area of this hearth has been deepened in a systematic manner, and it
has straight edges. The central hearth was possibly accompanied by a smaller fireplace nearby and by shallow pits and
depressions. There are two distinct working zones in the NW and SE halves of the presumed dwelling. 
Key words
Upper Palaeolithic / Magdalenian / dwellings / artefact density / refits of artefacts
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